which maternal and neonatal data of 25 pregnant women with ITP admitted in the High-Risk Pregnancy Unit, Department of Obstetrics and Gynecology, Kasr Al Aini Hospital, were reviewed.
Introduction
Idiopathic thrombocytopenic purpura commonly affects women of childbearing age. Pregnancy with immune thrombocytopenic purpura (ITP) may be associated with maternal and fetal complications. Pregnant patients with ITP need close antenatal monitoring. The combined care of the obstetrician, the hematologist and the neonatologist usually will improve the pregnancy outcome. Aim To study the maternal and fetal outcome in pregnancies with ITP. Patients and methods A retrospective prospective study over the 4-year period, from April 2009 to May Introduction Thrombocytopenia is defined as a platelet count below 150 000/ml. Thrombocytopenia occurs approximately in 10% of pregnant women. Immune thrombocytopenic purpura (ITP) occurs in one or two of every 1000 pregnancies, and accounts approximately for 5% of pregnancy-associated thrombocytopenia cases; it is an autoimmune disorder characterized by platelet destruction in the reticuloendothelial system, particularly the spleen, due to platelet autoantibodies against several platelet membrane glycoproteins. Despite its rarity compared with gestational thrombocytopenia, ITP is the most common cause of isolated thrombocytopenia in the first and early second trimesters. ITP is characterized by a moderate to severe decrease in the platelet count [1, 2] . ITP can present at any age; however, it commonly affects women of childbearing age and does not interfere with pregnancy [3] . The use of automated blood testing in routine prenatal screening resulted in an increased diagnosis of thrombocytopenia [4] .
Although pregnancy is not discouraged in women with ITP, maternal and fetal complications can occur, and so pregnant patients with ITP require close monitoring during pregnancy and after delivery, due to the potential risk of maternal hemorrhage when the platelet count is low [5] . Also, neonatal monitoring is needed as antibodies cross the placenta in the pregnant patient, with a minor risk of thrombocytopenia in the newborn [3] .
Patients and methods
This is a retrospective prospective study conducted over the period from April 2009 to May 2013 that included 25 pregnant women with ITP admitted in the High-Risk Pregnancy Unit, Department of Obstetrics and Gynecology, Kasr Al Aini Hospital. Some of the patients were diagnosed before pregnancy by the hematologists as ITP and were under treatment, whereas the others were diagnosed during pregnancy after consultation of the hematologist and exclusion of other causes of low platelet count, especially gestational thrombocytopenia. On the basis of its severity, thrombocytopenia is classified as mild at a platelet count of 100 000-150 000/ml, moderate at 50 000-100 000/ml, and severe at counts less than 50 000/ml [6] .
During the hospitalization period, patients were strictly followed by an obstetric and a hematology team; neonates were also followed up after delivery. All data, including the age of the patients, date of diagnosis of ITP, clinical manifestations, laboratory investigations, treatments given to increase the platelet count during pregnancy, response to therapy and platelet counts at delivery were obtained from patients' files and recorded. Also, any complications during the antenatal period such as bleeding symptoms, gestational diabetes, pre-eclampsia, intrauterine growth restriction or intrauterine fetal death (IUFD), and preterm labor were obtained. The mode of delivery, whether vaginal or cesarean, blood products transfused, and if any complications at delivery or in the postpartum period were reviewed. The neonatal platelet count at birth and treatments received, if any, were also recorded.
Exclusion criteria
The exclusion criteria were other causes of low platelet count such as gestational thrombocytopenia, systemic lupus erythematosis, lymphomas, leukemias and hypertensive disorders of pregnancy such as hemolysis elevated liver enzymes low platelet count syndrome.
Statistical analysis
Data were statistically described in terms of range, mean, SD, frequencies and percentages.
Results
Twenty-five patients diagnosed as ITP with pregnancy were followed up till delivery in the High-Risk Pregnancy Unit, Department of Obstetrics and Gynecology, Kasr Al Aini Hospital, during the study interval from April 2009 to May 2013. ITP pregnant patients included in the study were managed according to a specific protocol by both a hematology and an obstetric team. After delivery, platelet levels of the newborns were monitored by the neonatologist. Out of the 25 patients, 11 patients (44%) were previously diagnosed as ITP and were already on treatment with prednisolone before pregnancy, whereas 14 patients (56%) were diagnosed during pregnancy, two patients (8%) were diagnosed in the first trimester, and seven (28%) and five patients (20%) were diagnosed in the second and the third trimesters, respectively. The mean age (± SD) of the patients was 29.84 ± 6.03 years (range 18-41 years). The mean (± SD) parity of patients was 1.52 ± 1.41 (range 0-5) and the mean gestation was 2.68 ± 1.43.
During the antenatal period, the decisions of treatment given to increase the platelet count were made by the hematologist depending on many factors such as the level of platelets, if there is any bleeding symptoms, and the gestational age of pregnancy. The duration and the dose of therapy depended on the response of the patient. In this study, there were 22 patients (88%) on oral predinsolone, 17 (68%) patients received treatment with pulse methylprednisolone during the hospitalization period, three patients (12%) were given intravenous immunoglobulin (Ig) in addition to the methylprednisolone, and there was history of splenectomy in two (8%) patients before pregnancy. Table 1 , four (16%) patients developed gestational diabetes during pregnancy, and all of them were on treatment with corticosteroids. There was one case (4%) complicated by pre-eclampsia. Bleeding symptoms in the form of ecchymotic patches, bleeding gums, and epistaxis were observed in three pregnancies, and all three patients had platelets counts below 20 000/ml and treatment was given to correct the thrombocytopenia; one of these patients had a platelet count of 5000/ml; after increasing the platelet count to 70 000/ml, suddenly at 36 weeks, the platelet count decreased to 18 000/ml, and the patient developed placental abruption. There was one (4%) unexplained IUFD at 37 weeks of gestation. The fetus had no signs of hemorrhage or congenital anomalies; however, postmortem examination was not conducted. There were no cases of abortions or intrauterine growth restriction in the study. Three patients (12%) had preterm deliveries (o37 weeks of gestation).
As shown in
At the time of delivery, four (16%) patients had mild thrombocytopenia with a platelet count between 110 000 and 120 000/ml, 13 (52%) had moderate thrombocytopenia (450 000/ml) and eight patients (44%) had severe thrombocytopenia with a platelet count < 50 000/ml; three (12%) of them had very low platelet counts below 20 000/ml as shown in Table 2 . All 25 women were delivered at the High-Risk Unit; there were nine vaginal deliveries (36%) and 16 cesarean sections (64%), as shown in Table 3 . All of the cesareans were performed for obstetric indications only.
Overall, six (24%) patients received platelet transfusion, four (16%) had intrapartum platelet transfusion and two (8%) women had mild postpartum bleeding, but no serious complications. None of the patients received blood transfusion. Although there were three cases with platelet count less than 20 000/ml, only one patient required platelet transfusion during vaginal delivery (platelet count 18 000/ml). The other two patients delivered vaginally without episiotomy or any bleeding complications at counts of 18 000 and 19 000/ml. Two patients with platelet counts of 35 000 000 and 48 000/ml encountered excessive bleeding during the cesarean section, and they needed intraoperative platelet transfusion. The first patient was a primigravida referred from the hematology unit at 35 weeks of gestation and a platelet count of 9 000/ml, after pulse steroids were given; she developed contractions and delivered preterm by cesarean section at 36 weeks at a count of 35 000/ml with platelets given intraoperatively. The fourth patient was a second gravida presented at 36 weeks in the first stage of labor with a platelet count of 25 000/ml and on no treatment; she delivered vaginally, but two units of platelets were needed intrapartum.
Neonatal platelets were measured in all 24 neonates (one patient had unexplained IUFD): four neonates (16.6%) developed mild thrombocytopenia, platelet count less than 150 000/ml, and 20 newborns (83.3%) had a normal platelet count ( Table 4 ). None of the infants showed signs of hemorrhage, especially intracranial hemorrhage, or received any treatment (intravenous Ig or platelet transfusion); they were just followed up by the neonatology team, and the platelet count increased to normal within 7 days after delivery. None of the fetuses underwent cordocentesis for fetal blood sampling before delivery in our study.
Discussion
Many studies reported that pregnancy in patients with ITP can be safe [7, 8] ; other studies did not conclude that pregnancy can aggravate ITP; however, the nadir of maternal platelets was found in the third trimester of pregnancy with the risk of both maternal and fetal hemorrhage during delivery [9, 10] . In this study, we had a satisfactory maternal and neonatal outcome with no maternal and neonatal morbidity or mortality.
Treatment is generally recommended when the platelet count is unacceptably low or when the patient has bleeding symptoms, such as petechiae or mucosal bleeding. The first line of treatment in ITP is corticosteroid therapy [11] [12] [13] [14] , an initial dose of prednisolone 1 mg/kg is recommended and sequentially tapering to a minimal haemostatic effective dose [3] . Intravenous Ig is given as the initial treatment for patients with platelet counts below 10 000/ml in the third trimester or a platelet count of 10 000-30 000/ml who have bleeding manifestations [15] . Splenectomy is recommended when the platelet count is unacceptably low or when the patient has bleeding symptoms and does not respond to glucocorticoid and intravenous Ig therapy; however, it should be avoided during pregnancy because of the risk of hemorrhage and the difficult technique. Splenectomy, if performed, should be performed in the second trimester [15] . In this study, 22 patients (88%) were on oral predinsolone, 17 (68%) patients received treatment with pulse methylprednisolone, three patients (12%) were given intravenous Ig in addition to the methylprednisolone and there was history of splenectomy in two (8%) patients before pregnancy (splenectomy was not attempted during pregnancy in our study). However, patients taking steroids have an increased risk of developing gestational diabetes [14] ; in this study, four patients (16%) developed gestational diabetes mellitus, and all received treatment with steroids.
The route of delivery in women with ITP was debated for a long time, as to whether vaginal delivery or cesarean section will be less risky with regard to both maternal and fetal hemorrhage. Previously, cesarean section was suggested to prevent fetal intracranial hemorrhage [5] ; however, there are no data to support the fact that cesarean section was superior to vaginal delivery in lowering the risks for the thrombocytopenic fetus [3, 5, 7, [11] [12] [13] 16] . In this study, nine (36%) of the 25 patients delivered by the vaginal route and 16 patients (64%) delivered by cesarean sections; all cesarean sections were performed for obstetric indications, and none because of thrombocytopenia, as is the case in many previous studies [7, 11, 13, 17] . There were no clinically significant maternal or neonatal bleeding complications in patients delivered by vaginal route or cesarean deliveries [10] .
At the time of delivery, four (16%) patients after treatment in the antenatal period delivered with mild thrombocytopenia (platelet count between 110 000 and 120 000/ml). Among the rest of the patients, 13 (52%) had moderate thrombocytopenia (50 000-100 000/ml), eight patients (44%) had severe thrombocytopenia with platelet count less than 50 000/ml and three (12%) of them had very low platelet counts below 20 000/ml. Platelet transfusion was received by six patients (24%): four cases intrapartum and two cases postpartum. There was no serious bleeding complication. None of the patients received blood transfusion. Although there were three cases of vaginal delivery with severe thrombocytopenia, platelet count less than 20 000/ml, only one patient required platelet transfusion during the vaginal delivery (platelet count 18 000/ml). The other two patients delivered vaginally without episiotomy or any bleeding complications at counts of 18 000 and 19 000/ml.
During the antenatal period, one patient developed preeclampsia. This complication was reported by previous studies [8, 14] . IUFD had been also reported (we had one unexplained IUFD despite good Doppler studies and cardiotocography) [8, 11] . Abruptio placenta occurred in one of our patients, which is also a reported complication [8] . Preterm deliveries have been reported by several studies [18] ; there were three patients who delivered preterm in our study.
Maternal platelet antibodies can cross the placenta causing neonatal thrombocytopenia; however, many studies reported that there was no serious hemorrhagic complication such as intracranial hemorrhage in the neonates [7, 8, 17, 19] . In this study, 20 newborns (83.3%) had a normal platelet count, four neonates (16.6%) developed mild thrombocytopenia (platelet counto150 000/ml), but none of them suffered from intracranial hemorrhage or required treatment. The maternal platelet count cannot predict the neonatal platelet count, which can be detected during labor by fetal scalp sampling or by percutaneous umbilical blood sampling before delivery; however, these two procedures are invasive and can carry complications such as fetal scalp hematoma or fetal bradycardia [20, 21] . These invasive procedures were not performed on any of the patients in this study, as it was recommended to followup neonates after delivery, and if neonatal thrombocytopenia occurs, it was to be managed postpartum.
The maternal and fetal outcome in this study was similar to previous studies [3, 8] in which there was a low risk of serious hemorrhagic complications in infants and mothers. None of the patients had serious bleeding complication during antepartum (except for abruptio placenta), intrapartum and postpartum periods. The good pregnancy outcomes in our patients were likely to be the result of the cooperation between obstetricians, hematol-ogists and neonatologists. Therefore, it is concluded that a safe pregnancy outcome in women with ITP requires close monitoring of mothers and neonates by the teamwork of hematology, obstetric and neonatology teams.
